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(54) OPTICAL ANALOG SIGNAL TRANSMFTTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical analog 
signal transmitter which is inexpensive, has a simple 
configuration and has satisfactory distortion 
characteristics in a high frequency region. 
SOLUTION: This optical analog transmitter is provided 
with an electrical-to- optical transducing means for 
directly driving a semiconductor laser whose active layer 
volume is <100 \im3 with a radio signal of 3.0 to 6.0 GHz 
band and transmits an optical signal outputted from the 
electrical-to-optical transducing means to an optical 
fiber. A bias current is caused to flow such that the bias 
current value lb of the semiconductor laser becomes Ib> 
Ith+35 (mA) with respect to an oscillation threshold 
current value Ith of the semiconductor laser. 
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/ 

1/— tf S3. o~6. 0 GYLz^(DMmnn-cjAmm.wiT^mm 

lb ^ Ith + 35 [mA] 

35 [mA] ^ lb - Ith ^ 96 [mA] 

i^^nmmmzMLx. 

42 [mA] ^ lb - Ith ^ 84 [mA] 

« 1 ^Rm(Dyt7•ru^m^mmms, 

[0 0 0 1] 

mm<Dm-r^mm^m'i :^mmit. 3. 0 ~ e. 0 ghz© 
mm&m<Dmmmn^^yr-(/-^\z^m.ir^^7i-uif 
m^mm^m\zmr^o 

[0 0 0 2] 

Cfi6*©SW] IEEE802. lla^HiSWANa(c:f^«$n§il«| 
LAN-^DSRC {Dedicated Short Range Communications)^ 

mmmMr&m-^tix\,^^m mhz~2. 1 QUz^t 

[0 0 0 3] ^(Dfzibizit. mmm(D/i^mif^t:^'^xx 
$>r). mmmn^yty /•^\z&m^it^yt7i-uif& 

m (Radio on Fiber (ROF) t^foiq^an-S) mmf)mW^ 
[0 0 0 4] :i(D^7i-a^Bimti.m\t. ^Um^RZS 

^\ y^mm^^(r>m^%tmM^^y^~Wi\z-^t3i 
^L, ^-yy-inxmii.k^i^-VMm-^. if'. 



(2) 

2 

-r, LiNbOS^^iaS^EA (Electronic Absorb) ^le^iHS 
[0 0 0 5] fc^-oowm-^^ft^iCfr, ^iiUft^ 

Tits, ifsig»i-r5i/-if»sisis;^ii:*t 

^tt, ITV (Industrial TV) ^Oifc+MHz^, CATV (Cabl 
e TV) #cDi!c+MHz~800MHz»^, «l««ei?©800MHz~ 

[0 0 0 6] %7-yu^l^mziQ^^^X\t. 
Oig»«SitEc*f-r^7feai:'jcD#iS^ttt' J; 0 *u:s 3 :^ 
'^m^V-^iim-^^mmmi^ (RIN: Relat 
ivelntensity Noise) {r<t?>?l##tt:*s, m^m^<Dl^ 

n^77snMt.^M^<D%^mm.x^'&^n^. 
fib. «i^afi{r*3tt?)«M{f^n, 

oT. %>m,W>^'^ifi-Wk^n^Z.i:.\zti.^, 
[0 0 0 7] 

[5eig5&t«¥^L,j;5<i:-r^l!IS] If n-fe;KD»«!^{J:* 

tix$>^. ±m(Du-^mmmmu^\t. mm. ^mm 
ft©2. 1 GmTx$>^Mmm^'PZkim(D^m^zW¥i 

&(j{C> ^mi^U-1f\t. A*< T7.«diE«Ib*;^:^<bT 

m-^n^^ltAmitlXl^^o l.^^V/3iy)^'b. AVTX 
«MMIbS;»c^< bTVK ifcDJBSr** 

hy^zf<Dmm\z^^^x. ^r^mfs:^'-jv/'^~=. 

y^^T. vv^^^x(Dmmx^\ u 7%mmi!^ 

^i;t<-5. ^(Dfcib. 7i-ti^%^mx\iMmw\^ 

40 [0 0 0 8 ] gl 1 2 t;r. ^tSISl GHz^fc43tt?) 2 1 — 

b*24mASm6 mAtr^^Dfel^W, ^:^mmS3:K&(D 

1.000 GHzil.OOS GHzib;^., ^mX^tz^^WV 
-■ tftt, ^i-^DiM (DFB: Distributed Feed-Back) MV 
— yra&D, ^lgb^Vim««[Ith«, 12 mATa&-p;^o 

[0 0 0 9] 01 mm^X7^U^%B.mX^ 
m^tlX^^tzlA GHziJATO<£^iS«S(c43V^Ttl, AM 

50 77.mmm)i^±^<m'&-t^t. w^^w^^it-t^^ 
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(3) 

3 

[0 0 10] ^ft. m.mzn-(77.mm^t.^m\yn^^ 

(IMD3: 3rd Inter-Modulation Distortion) ©ii^ttSr 
C03:*^ii^ I MD SH^^fbbTVKo -(gMiS 

*6 (2.1 GHzjy.T) \z^^^x\t. n-i 7 7.nmm.^i^^ 
h + 10 vmm . ti.^^<{&^^n-(7xmmm\>^m 

[0 0 11] 3. 0 ~ 6. 0 GHz0J;5;*^£iS 

[0 0 12] ;^-if;^e>, /JN^VVNV TX«MffllbirJ;^ 

3. o~6. 0 Ga.iT&mt.ts.^rz^. (3. o~6. 0 gh 

z) (D««m#O^IIS#ttli, ^^^[^^(Z. 1 GHze^T)© 
0. 3.0 ~ 6.0 GHz®©l/— tfESagi^^itt^ViT 

[0 0 13] *»0JH;i<DJ;^/i, ^^e3l5<7)k-lfltS^ 

^(Dmmj^izm?).xt£-^tirch(Dx. m^fs.m^xmm 

[0014] 40 

~6. 0 Q^i^oMmm^xmmmwir^m^-^mm^ 
r-i niz^m-^'tt^^7i-u^m^mmmmx& 

tf©5glgb^li«^fiIthlcMbT, lb ^ I 
th + 35 [mA] i:;^§J;e)tr/t-rTX«?^t*S^-r;itS: 

[0 0 15] /U7:^mmh^:k^<m^-r^zt\t, 50 



4 

^M'^V-^(D7.Vy-{-:fmmz^\^X. »f*- 

t), 3. 0~6. 0 GHz^fC*5V^T«, S?PS«j)iJftfCia«l(r 
43tt?>^a«S*Mb«^#;^i~J;D^^<, lb 
^Ith*^e.35 mkiLt.\^X. gfnS»ji^ifti^^6. OGHzJ; 

[0 0 16] ;i*5, z.<DW^\zi^Vi^^^M^V-^<Dm 
tt®l*:«tlilOO/xm3£^Ttr^o !f<Di^Wig 

[|S1] 

A-^-^ CD 

*l6S<Dmtte#:« [Mm3] T*-5o 
[0 0 17] *^BJtC:fett^^«#:l/— !f(DStt)l#:a 
V ^ 100Mm3i:-r^^<hT, M?aS»;l^zfticfr 
2:, AMrx«^ttIbtCjCi;T6.0 GHzJi^itd-r-S^i: 
nISgTS 0 , 3. 0~6. O^iUm^fC cfc^ k— tftfta^il 

[0 0 18] *f8il«»*a2(rj;tl«\ MfB#»^k 
Wt2^liL^Vi«£StttIthf3*fL-T. 35 [mA] ^ lb 

- ith ^ 96 [mA] t.ix^^oxzn-irT.mtk-^m.'t 
[0 0 19] mmnv T-v^ ^-^(D^wmmv- 

T^D, *«#:l/— tfl3#tt]-r5A-rTX«0iiffiIb&, 
^f6LSVi«iffi«IthlcMbT, 35 [mA]^ lb - Ith 

^96 [mA] tfS^lttrjtD. 3. 0~6. 0 GHzlrML 

[0 0 2 0] s^, *f8K®»*a3m;n«, we^ 

7X«i^E«Ib*t, MfB^tgb#li«MMIthfcMb 
T, 42 [mA] ^ lb - Ith ^ 84 [bA] t;^i)J;3llA 

[0 0 2 1] [ltt^A°>>^— v^iS'-f T'C^y'/'J— 

ts^-i-fx^v^. '^m^v~-^\z¥!i}xt'^n^77snM 

ffilbS, ^tgL^Vi«MttIthl:*fLT, 42 [mA] ^ lb 

- Ith ^ 84 [mA] t-r^^<i:(rJ;D. 3.0-6.0 GHzt 

n\^x. mmmmmwm.m\zi^^mmm\:^%mz 



!^ 632003-224522 [P2003-224522A) 
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[0 0 2 2] *^BJ©Mdc:S4fIj:tl«> WtB7y:/'J 
[0 0 2 3] :7r:/u-^n-^^— tfi3:v;i'^^r-K 

=^-Y'j^mi^(D^mifiwx^. mz. 3.o~6.o ghz^ 

*?I3. 5 ps/ninRT{'fflI;^T, ^- K^)-iB$lip(D^ffiffc:& 
[0 0 2 4] 

[0 0 2 5] SlcDSI»li^01(:^-r= 3. 0 ~ 6. 0 20 
GHz<7)tfj.C,^)^jg^^S:;tt-?)«^ft-^ 1 0 0 linMM. 1 *^ 
e>©A*'1'T7.«jSl 0 1 ■^n^TT.T-^i 2trcj;0jDff 
L, ffildffi^ 1 0 2 ^#§0 1 0 2 Sr, 

[0 0 2 6] '=¥M^V-^?,-b^(^^t5^t\fz%'mmQ 
3«, ^I^^T-f A4^^LT> 7* hT'^i^^-STg 
Sftm^l 0 4?£#S, *3S#:^— tf 3©5!S 
-r^7!!:J6cDL^Vi«iJitttSrIthtb, AWTX«110 
lOffiSIbi-r-St, Ib^Ith+35 ysAt.n.^^o\z.n^ 

[0 0 2 7] tf 3{'«, 7r:/U-'^n-M 

(FP) I/-- tf 6;i^|lItt^A°-y^-v?CD^^iiijlM (DP 
B) 1^— If 7SrfflVi^„ ^gfflLfcFPl^— tf 6 <hDFBk— !f 
7©A*'fT;^«8iE*f3teffl;^#tt^J?£03 (a) (b) 

A'^T7^«»S«Ib^lEftSi3-fei^©ilfnlg«»«ifelS:fr « 
[0 0 2 8] 03 (a) (b)tr*-r#ed^e.> FPV— ifeji 

. n^xz-^^-^-c. jx-irT.nMVa i o i 

-^.X^^^Z-hifiioiP^, 0 3{a)j;O, FPl/-if6T? 

AW 77.mi?it«Ib = 20.34, 46, 60 iiiAl3*fbTi^ 
fPtSKjiSM^fr = 3. 5. 5.2. 6.0, 6. 9 GHzTaboi/t. 
S/t, H3(b)*^e., DFBk-if7T«. n-^TT.mM 
«Ib = 24. 36, 45, 56 mAtCcfeV^^T, W^WmMmx 
= 5.0. 6.4, 8.2, 8. SGHzT^ofco so 



[0 0 2 9] AM TXWMfi 1 0 1 (DffilbtCfSCT. 

«is«3. o~6. 0 ^Yam.m\zw^mmnm.m. f r 

5fcJ6, iiro«JI*<D^ISl|!|ttttt, AM 7X«Sit 1 0 1 

Sfcfrti, AMTXSS^l 0 l{:j:oT, 6~8 GHzJi^±lC 

ig^-r^^:t;^^T#, 6 GHzKTTa&na, m^mmn 

[0 0 3 0] ^(DJ:^i^r«^igsnfc^T:^P^^2lftSB 
fr^SliT, 3J^:^iaS©#142r^-rfci!6fc> 
0 0(Z)#t>f3}r, ^ig|S:5.8 GHz^fr*ttS2 
^^fflV^T, ^U>i7(D3J*cS!|#tt*^-r. S4«, 
Wtc, «-h-><D3t^ilS0MI (Optical Modulation Ind 
ex)^5l0, iSEMtr, AM7X«M«Ib = 24 mA , 46inA 

»*&S:t)f3^^S©X'^i7 h;i.A7 
-^^^l2bfcfe(DTafe§<, 2 h->'ft^Sr, 5. 800 GH 
Zi5. 805 GHztL, 3 t L-T. 0 1 2 <D 3 

^^Silf ttailSTlKffl bfc^j-^'jiil (DFB: Distributed F 
eed-Baclc) ^k— tf 7 ^fflV^fc (5gaL#Vi«?iSttIth 
= 12 mA) o 

[0 0 3 1 ] I14*^f>, 5.8 GHz«lr*5ViT«, A-fT 
X«at{ilb5r47 inA<hi;^<iaSLfc«^<DIMD3i|*tt 
A-f 7X«MMIb = 24 iBA<DIMD3«Ftt{rJt'<T3S:S 

$nTVi§;lt;^5t^:^)^;g><, ZKDDFBl^-lf 7 Ttt, IMD3 

6dB55cS$nfc. 
[0 0 3 2] S^c> 0 513, lb = 47 liiAH43Jt5DFBl/ 

~^l(DW^m-)3^t.. LiNB03^fflVi;^cMZ (v>yA^ 
x>^-) ^3te^g|5'^l«SSfflViAc;^^(I*5tj-^IMD3# 
0 5/&ie.Bje./O^;^£j;3(C, 5. 8 GHz^iSJ^^S 

[0 0 3 3] Z.(Dmmi-^. 3. 0 ~ 6. 0 GHz(0j;3^iS 
0 1&fflI;^T, Ji^-Jl/A-:r>^^^pjaA+^UTS 

[0 0 3 4] Jl<D3tT:^-P^^eM->7.xAlr:fe 
V^T, 2 h->fi^(D3^^i^lt$15%/l — >tLT, 
AM TX«sSt 1 0 1 {C^-r^ 3 'i(.mm {IMD3) !|ttt©j|i) 

AMTXmSfE^ttfgigb^VimaEfflO^Ib-Ith 

[iiiA]S3jD, 3^^^iSSOffl*ffiJf#*Bj-3fco 
iEtttr^feV^T, IMD3!lttt;5^e^S$n^i + , IMD3#14;5^ 
^e^bt- 5 i - OttS® 5 ^1 i fli^S. 
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[0 0 3 5] ia6{;:SLfc#tt;()^e., DFBk— tf 7 CD» 
'^\z.\t.. Ib-Ith2:;*:^< LTVK Ib-Ith d^'SS mAtc: 
fs.^'^'ri%^Jk^mwmM^tvr:\^^. Ib-Ith ^35 mA 

pi^— !f 6tr:fev^Ttt, mMmmnim.uti^. dfb>— tf 

i:.X>'i&.\i^tz^. Ib-Ith:*M^^^iffi/&^e>35IIlAgffi^■rH, 
Z'i^lm&^'mfi'^'!Ct^i)\ 35 inAJ^A±-p«, Ib-Ith 

[0 0 3 6] Sfq«»jaigigcfrOjfi^{lcfett^3. 0~6.0 lo 

©. AWTX«M1 0 l(DffiIb<DS^i:bT«, FP^ 
— tf6, DFBIx— +f7ife, lb - Ith ^ 35 mA;05gVio 

i9> 3:^iiii#tt=b^Mt-ri>i#Ae.nTVi;5„ 
[0 0 3 7] \^ti-\.uifiib. ^(DnM-%'i&-nm'mt. 

nMVa 1 0 1 ?r<^^^i:^;^^< LTVK i:, >i^— ;WN' 

©i6HH. 0 6j;O. DFBk— y-'7 t*5ViT35 [mA] ^ 
lb - Ith ^96 [mA], FPlx— tf 6 tr*5ViT42 [mA] ^ 
lb - Ith ^ 84 [mA]t;iS:5o Ith*«ifl{clBH^JtS-r 
DFBk— !f 7T«4xlth ^ lb ^ 9Xlth> FPk 
y6Ttt7xlth ^ lb ^ ISxltht/^t-g., 
[0 0 3 8] ^:©SiRFtt:*J§g^bTV^^ieH{343ViT, 30 

it^^#:i/— ?f 1 0 l®3*S!)ftti{f«tttth^- 

fSttJiffdmt^sj-r^o fHL, (1. 3Min® 4o$« . ^\tMmmm. (1.3 Mm^InGaAsPl^— tflccfeVi 

InGaAsPU'-lfCiJViT. 1. 7x 10-2 cm • ^m/A) , Tv 1900 VcmVMm) TS>2.o (2)iC, (3)iC;J;f3. ^IS 

(:i3ck^l) , a-fctt, gS=^^'J b*V^«g!EttIthtt. 
7KJR«^ (20 CB-1) . m^X.:^}V^-Rm^ (32~99J8 [|&3] 



8 

[0 0 3 9] Sfc, lb - Ith ^ 35 mA (Dm%\Z.ts.^ 

J; 3 fc/t-r TT^nm i o i w^mm 
m^w^Wi&m\z^^^m^(Dmm^mx^Lt^\z. ri 
N#ttt)e$t»T^^^i;5tH3:^)^e>a»$n^<. ;in 

■oT. 3. 0 ~ 6. 0 (SAKDii'^fs.nmWim-r^m.mt^rz^ 

T^XiHaEOMHiO. 10> PD (Photo-Detector) A;^A>7—H 
0 dBmtb/S:. RIN^ttd^e., A-f 7X«at«Ib{rjSD 
T, *ACNR«iLT4~13 dB(D55:#;0^#e.tlS ^1 ii^t 

[0 0 4 0] ^mw]y—^(Dn^y^—xyi)tn^y^^m 

(r^SV^Tt), lb - Ith ^ 35 mAt A-l" 7Xtt5S 1 0 1 
^WC^-t^Z-tT. 3. 0~6. 0 GHz^C0^pS#tt^gS:» 

lim^tis A-fTXti8g«Ib*:*:^<K^Lfe«^lr:fe 

[0 0 4 1] *»BJ;5Sji^$n^¥»#:k-1f 
3CO?g'ttJl#:a;^tl00xim3, CO^frtCOV^TIJi^^-r 

[0 0 4 2] InGaAsP«(01iim®c7)ftiSfi#^^#:k- 

L#VimgiEltIth«, filftglPd [/lim] lrlfc0!|bfcb^Vi 

«^^JtJth [kA/cm2]. fifttJlCDT. h^-TT^^IS [m 
m], fSttScD^S^ftL [/imJ^fflV^T, 
Ith = Jth -S-L (2) 
iEj®Stl«.o •^^\Z. b^Vi^ggafSJthtt, 



Ith-d-i- 
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7.-Jf T. -Tji Uk 



(- 



2-n x.-T 



y/2 . ^ Ib-Ith^ i,2 _ -t 



2 n V t, 



-//A 



fib, TiittaA^^UTO'7-r:7^'f A (ASItiL 

T2. 5X10-9 sec) . r phH3te^<D^-f •7i$''1' ^° (A^ 
Mi: bTl. 8x10-12 sec) , Ip«^I^A°;i/7,«^ffi. lb 

J;D/h$<, Ip + lb = IbtbTje^KL-fco 

[0 0 4 3] ^m<$^u~-^ 3 ommmmmm 

mr [GHzjK. JUTxmmmiht^mv^^^^mmn 

hom. Ib-Ith [mA], *^::^:#<;*sntf75;^ft<i:iS</^£ 

fciO, Ib-Ithlc*f-r2>l^?nSt!i^felSfr [GHz] 

?gttJl#:»VH, d (0.1 um) XS (2.0 /zm) XL (300 
Ml ) =60 ^mmiz, ?Sttji#:«V = 60 [m 

m3], 100 [;tim3], 120 [ tia^] izMT ^mmmwimiSimf 

T^mTo 01 3:6^e,t>:*^5<fc5t', Ib-Ith = 35 mA 

«6.0 Wz&,±tn^^\Zi-i. fllttJl#:«Vtt, 100 timh:X 

00 *fc. cD@#:St;: 

iSDTIb-Ith2r®^-r^^<i:fj:< Ib-Ith ^ 35 mAiiiS 
mVX. 3. 0~6. 0 GHz«®#!l«|ffi^f3*f igfntglli^ 3o 

m ^mm-r ^^t ^^-^m tt£^. 
[0 0 4 4] :^^m(Dm2(Dmmmm^. maiz^-r, 
m 8 {':feViT«. ±m(D^ 1 (Dmmmm\z^if?>mmm 
m 0 otvx. Eism&\zmmhfti. 2 ghzoofdm (or 

thogonal Freauency Division Multiplexing) ft-^ 1 0 
S^fflV^TVi^o If 3iLT. FPl/— if6^ 

«efflL, AW TXmSSl 0 1 0FDM#^1 0 5 

T> FPP— 1f 6 ^rlt^KKLT^iSo FP tf 6 tii 

^issoMHi. 10 4 \z^^rL?iQYmm^ i o 

5®^P*^A<7-tDCA'7-(DJtT^^L/T, 5.9 %izm. 

[0 0 4 5] esi?§-r*)53^7T-rA"4(Dfism kmi 

®Sii-iSt7r-f A'SMF (1.31 /Limfr*5tt-2>:Ji-m{itD 
^0.0 ps/nmAm) > :«-tfc'>:7 h^r-mDSF (1.31 m 
\z:^^\f^jfWLmh = -17.0 ps/nm/loii) Sr^V^T, case 
A (SMF 3kiii, D = 0. 0 ps/nm) . case B (SMF 2 km + 
DSF Ikm, D = -17.0 ps/nm) , case C (SMF 1 km +DS 
F 2 km. D = -34.0 ps/nm) O^BM^^Wtl^V. % so 



0 3(D^:7T'rA*4*^e.<Dte^tS^«^WSIL.fc, 
OFDM{f ^ 1 0 5 CD^:7 T ^ 3 tr:fett-5eSliBi««, M 
m'f-^^-)V^(Dmmn.-tl]^c(mA: Adjacent Channel Le 
akage power Ratio) ftilTffttL:^. ^KDACLRfi, OFD 
Mft^l 0 b(D^.L^\Z3S\f^±^ mmi$i.(DW-^n^-\Z 

x>>?- 7 u Mm.mm<Dm>mMM^(D\Q (200 

l¥6^)tr*3ViT, ACLR^-25 dBr TafeS^l tttfc^/Ot 

iittlibTSn, ;icoACLR#tt;ii'm-r§o FPl/-- !f 6 
©aS^il|;^S:fc*5tt^« 5GHz«^ii!|fi4{r^^-r?.Jt 

LfcOFDMfi^l 0 5 t^V^Tt), RI«l03teeSI*fT:3 

[0 0 4 6] *:58BJ©^O^SfiJ^ffitC*5ViT, FPl^— if 
6<7)A*-fTXm«Ib«, U^V^mSglb (7 mA) \zmVA6 

m^^Rzsm^^ii^imvx^^^o v^^vfs.ti>b. fp 

i^-- !f 6 DFBP— 1f 7 tSi^t 0 F^ST 
^^tm^'t^tiXir-^^o FPl/— tfett, 

[0 0 4 7] ^-H^E$IWt«, r-r A'4$^L 

fc>':t hxx5'37-5(Dffi;^(r:feViT, 1 0 3 (D 

4 «ACLR#tt ^S&Yfc: S « ^ o 

[0 0 4 8] 09 [c, case A (D = 0 ps/nm) tease B 
(D = -17 ps/nm){c43tt?)0FDMm-^l 0 b<D^m7.^ 

0, «^i-««lr'fe#bT, ACLR#14;5S*b<i^ffc-r5;i 

[0 0 4 9] 0 1 0 {c, ^mmmw.m. 2 ghz, 1. 9 gh 

z. 200 MHztr^f-rs, BTB. case A, B, Cfc:43tt5ACLR# 
f4S:^t"o 01 0*^C), BTB<hcase A (D = 0 ps/nm)® 

ft**^:^*Vicase B (D % -17 ps/nm) case C(D 

^ -34 ps/nm) ir*viT«> mmmm\^<'^\t\^x 

\^^^Z.tti^t)ti^^. m\Z. 5 GHz«f'43lt^ACLR©*^ft: 
■(S^i!feTfe^200 MHz«, 1.9 GHzl^ct 0 fe;*c* < 
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*3ViTH> mm^nm.Q ~ 6.0 GHz©j;ai^ig«js 

m^mmizmti^o uv. ytyr^/t4izm'^»myr 

6.0 G^zcD^'^tiMmmmiDmmmmzM-r^yt^mu 

m&(Ds^thT\t. ytyT-<n4(Di£u^mm&izn 
LT±40 mSkP^tir^o ^yr-inA(Di^m7.u~-:f 

-ISWt', 0. 007~0. 085 ps/nm2/kinT$.^„ fi^o 
T, ±40 nmTtt, ft«C73 7r-1'n^i-«fit<hbT, 0.085 
X 40 = 3. 4 ps/nin/kmTa5 0 . ^- Hi^-BS^S^Wj^P 

[0 0 5 0] 3tey'T-f/\M;ot^mv-:7 h^r-rn 

T«fig^nTVi?)«-a-tH, FP]^— tf ecoifeftSl. 55 
Mm^iT^^lid^'iffSi;^^. 3. 0~6. 0 GHz® 

®iiS^Jfe«(D«|||«-^ 1 0 o\zi^-t^Mis^%B.m.\z^ 

[0 0 5 1] ii^±, :$i^m=&mmmm\zm'J^-^x^i^^ 

iz^mhTm^-^ti^^mx$>^o ^^m\t. mmom 
m^mizmM^ti^h<Dx\if3i<. ^(Dm^^^&miyfs. 

[0 0 5 2] *ajS(Z)^Bj#n, /ur7.mmih^±^ 

<mM-r^:iil\t. !f<DXh^-f 7°«ifilr43 

F b (c J; § ^iSS^Mb U ^ t (r li;^ 
-^-tlSCD^^JcOt), 3. 0~6. 0 GHz^frcfoViT 

[0 0 5 3] *5gHJ(D»*]K 1 J;n«> Am&m<D^ 
^Blthtr^TLT, lb - Ith ^ 35 iakt1^^-r?>ZtX. 

[0 0 5 4] ^fc. ^rt/U-'^n— SW— 1f©3. 0~ 

6. 0 G^zm(Dmmmmz^^w.mmm-^^\z^^-^T\t. 

2.0 GHzt;T»te)^fe®iE^fi^fcJ;5itft^ia;^iCtr 
(c43ViT> M^3-t!t»*3. 5 ps/nmfi!.TiL. ^- H^^BE 



(7) 

[0 0 5 5] 

um^^x. mmxh'o. bd^t>3.o~6.o GHz«©«^fi 

[Hffi©ffi^i^iji?g] 

[0 2] DFBW— ytFPk— !f(Dtt^-3feffl:fj!|#1i^^ 
10 -THo 

[03] DFB^-lftFPV— tf(DA*-rTX«SS}3*r-r-5R 

[H4] :^mm(Dm 1 (Dmmmmr\ ^mmm\z^^m 
iu-^w.mmm\zisi.^x. mm-r^/urxnmizM 
1-^2 h->mnKtj\z^^mm^=s:^-rm. 

[0 5] *fgBJ(D^lCD*i!iJi^^(w:felt^DFBl/-1f<!: 
^1-g|5^*iSI|{C*5ViT, TSmmm (5.8 GHz®) ©IMD3 

[06] *fg|go^lcD*JSJ^!llc*5V^T, DFBk-if 

20 <i:FP^— tf(DA'-f 77.nm\zM-t^ii^^mm<Dmz!^^ 

[0 7] *^HJ®mi©||J|Jg«|(c43ViT, DFBlx— !f 

t FP If OiS;^««l3:fe 5 CNRffl#tt **-r 0, 

[0 8] *f8BJ©^2(7)*j!ffiJ^ffiO«fig^S|Sr*t-0o 

[0 9] *^BJCD||2«*j|fiJl?ffi(c43ViT, 5.2 GHz®0 

mm^<D^y r-^ /'^^wnzMt^^mx^i' h)V^^ 

[010] :^mm<Dm2(Dmmmm\zi3\,^x. ovmm^ 
oyty 7^ n^mizn-r^kam^^^-rmo 
30 [011] mm^mz&ir^/'^-iTxmmwzM-t^m 
D3#tt<&^-r0. 

[012] ffij^jg«t'ct?>DFBl/-ifitS^ptC*5Vi 

T, n^7^mm\zn-r^. 2 h->#^A;'7icj;^iM 

D3i»ttS*-rHo 
[013] 2|s:fS?gir43lj-S, !fO«tt«*f:Sr 

[^^^©a^^?^] 

1 M^M 

40 3 ^M'^V—^ 
4 >t:7T'rA 

6 :7r:/U— ^P— Ml^— if 

1 0 0 mm-m^ 

101 A'-fTX^sS 

1 0 2 IE«;ft# 

10 3 ^ft# 

10 4 ^ftft# 
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(8) 




[0 6] [0 7] 
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(9) 



[0 3] 
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<10) 



[0 8] 



OFDMfl19lOS 



102 



Fiber length 3km 
case A: 0 psi/nm. 




5 K«««104 

PDf 



t 



'V case B: D=-17 ps/nm, 

case C: D%-34p^nm. 
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(11) 



[010] 



[012] 




BTB case A cascB caseC 



-10 
-20 

t 

I" 

i: 



— I — 



-100 



• lb: 47 ak 




O lb: 24 wk 


! « -rr 




2 h-^M 
1.000OHz/lXX)5OHz 



0|Mtefll 




[013] 



S 

i 

m 
m 

i 



12 









V = 100iiin? 












JVs, 






pv«120;t<in? 






y>5^ — _^ 







lb - Ith [lA] 



(51) Int. CI. 7 i^giJia^ FI 7-7:3- K (##) 

H0 4B 10/152 
10/18 

F3'-A 5F073 BAOl EA13 EA14 

5K002 AAOl BA13 CAOl CA14 DA02 
FAOl 



